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1 Introduction 

1.1 Brief description 

LSF02 Liquid Level Switch is a highly reliable instrument for liquid level detection and control. The fork 
length is only 40mm which makes LSF02 applicable not only for vessels, process tanks and storage tanks, 
but also particularly for pipelines or other applications with constricted space. Based on the fork resonant 
principle, when a fork vibrates in harmonic resonance comes in contact with a measured liquid, its vibration 
frequency will greatly decrease. The fork’s harmonic resonant frequency has been precisely pre-adjusted to 
achieve high sensitivity, which enables the sensor to detect fluids with density as low as 0.5g/cm³.  

 
 

1.2 Operating principle 

Piezoelectric devices are utilized to achieve vibration drive and detection. Once resonant vibration fork 
comes into contact with application medium, vibration frequency of forks substantially decreases, and the 
output signal from piezoelectric detection device decreases accordingly. Then an integrated circuit is 
designed to analyze the signal from piezoelectric device and output a switch signal as a result. 
 

1.3 Application 

(1) Liquefied natural gas and LNG with the density of 0.56g/cm³ in transport pipelines. 
(2) Pipelines in pump protection system. 
(3) Herbicides, fungicides and insecticide in agricultural chemicals factory. 

 

1.4 Configuration 

As shown in Fig. 1, LSF02 consists of the components: 

 
Fig. 1: LSF02 Configuration 

①Housing cover② Housing with electronics③ Process fitting ④Tuning fork 

 

1.5 Characteristics 

(1) With only 40mm fork length, specially designed for pipelines and confined spaces. 
(2) The lowest detectable medium density is as low as 0.5g/cm³. 
(3) With strong anti-interference function, not influenced by foam, bubbles, viscosity, oscillation and other 

liquid characteristics. 
(4) Industry-leading performance for high temperature applications. Process temperature can reach up to 

250℃. 

(5) High sensitivity due to the precisely pre-adjusted harmonic resonant frequency of the fork. 
(6) The certificates for Intrinsically-Safety and Explosion-Proof allow the operation in hazardous areas. 

 

④

③

②

①
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2 Installation 

2.1 Before installation 

Before installation, please affirm that the instrument model is suitable for the occasion and environment. 
In order to ensure the instrument works normally after installation, please be aware of process pressure, 
process temperature as well as the chemical properties of the medium. 

 

2.2Installation 

In general, LSF02 can be installed in any position. The instrument can be installed horizontally, vertically, 
and even inclined. For viscous medium, to reduce or avoid medium hanging, please install the instrument 
vertically. 

 

2.3 Mounting direction 

Please make sure the gap between fork bodies has the same direction as medium flow. According to Fig. 
2(a)& 2(b), to avoid measurement error caused by medium resistance or reduce buildup on the tuning fork, 
tuning fork should be mounted in such a way that the surfaces of the tines are parallel to the product 
movement. 

              
Fig.2(a): Vertically installation                          Fig.2(b): Flow orientation 

                                             ① Marking with screwed version ② Direction of flow 

 

2.4 Filling openings 

         
Fig.3: Avoid mounting at filling opening 

 
 

图2（a)叉体面垂直安装

①

②

        图2（b)介质流动方向

①螺纹连接的标志点   ②介质流动方向
×√

Ring-11-3

图三

√ ×

Ring-11-4

图四
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Notes： 
◼ To prevent the instrument from filling impact damage or generating false signals, avoid installing 

instrument near inlet and outlet, as shown in Fig. 3. 
 

2.5 Pressure/Vacuum 

The process fitting must be sealed if there is high pressure or low pressure in the vessel or pipeline. 
Before mounting, please check if the seal material is suitable for the existing process conditions such as 
process pressure and process temperature.  

 

2.6 Moisture 

When the instrument is mounted in outdoors or high humidity areas, please lead the connection cable 
downwards in front of cable entry, thus the rain and condensation water can drain off and give your instrument 
additional protection against moisture penetration. See Fig. 4 as reference. 

 
Fig.4: Moisture mounting 

 

3 Electrical connections 

3.1 Safety noted 

(1) In consideration of safety, wiring is only allowed in the complete absence of line voltage. 
(2) You must follow the corresponding installation regulations with Ex applications. 

 

3.2 Connection cable 

In general, LSF02 uses general cable with round cross-section. To ensure its sealing effect, outer 
diameter is 5-9mm.If you are using cable with a different diameter or cross-section, please use matched cable 
bolt, and be aware of changed cable’s sealing ability. 
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3.3 Wiring diagram  

Please wiring safely according to the following diagrams (Fig.5-10). 
 

 
 

Fig.5: Relay output (DPDT) 

①: Power terminal②③：Relay output (DPDT) 

 

 
 

Fig.6: Two-wire output 

①: Power terminal /output (8/16mA) 

 
 

 
Fig. 7: NAMUR output 

①: Power terminal≥2.1mA/≤1.0mAoutput 

 

Low20-253V AC

≥0.7g/cm

71 2 4 53 6

L N

8

3

≥0.5g/cm
20-72V DC

3 7654 8

High

3

Ring-11 接线图-1

：继电器信号输出端，DPDT

继电器输出方式

：电源输入端
32

1

L

N
1

2 3

3≥0.7g/cm

21

≥0.5g/cm

Low
High

3

Ring-11 接线图-2

：电源输入端8/16mA信号输出端

二线制输出方式

1

1 8/16mA

≥0.7g/cm
≥0.5g/cm

(IEC 60947-5-6)

1

High

2

Simul.

Low

NAMUR

3

3

Ring-11 Namur 接线图

1

：电源输入端，≥2.1mA/≤1.0mA1

≥2.1mA/≤1.0mA

NAMUR输出方式

信号输出端
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Fig. 8: Transistor (NPN/PNP) output 

①: Power terminal 

 
 

                        
 

 Fig. 9: NPN                                Fig.10: PNP 
 

3.4 Wiring procedure 

For Ex instruments, the housing cover may only be opened if there is no explosive atmosphere present. 
Proceed as follows: 
(3) Unscrew the housing cover. 
(4) Loosen the locknut on the cable gland. 
(5) Remove about 10cm(4in) of the cable mantle, strip about 1cm(0.4in) of insulation from the ends of 
the individual wires. 
(6) Insert the cable into the housing through the cable entry. 
(7) Unscrew the terminals with a screwdriver. 
(8) Insert the wire ends into the open terminals according to the wiring diagram. 
(9) Tighten the terminals with a screwdriver. 
(10)  Check the hold of wires in the terminals by lightly pulling on them. 
(11)  Tighten the locknut on the cable gland and fasten the seal ring. 
(12)  Screw the housing cover. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 3

H
L

max 400mA

≥0.7g/cm3

Iout

≥0.5g/cm3

1

Ring-11 晶体管 接线图

21 3 4 65 87

4

6-48V DC

31 2 4

：电源输入端1

继晶体管（NPN/PNP)输出方式 NPN工作方式 PNP工作方式
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4 Setup 

4.1 Internal structure 

See Fig.11-14 as reference. 

 
Fig.11: Relay output                         Fig.12: Two-wire output 

① Sensitivity adjustment ② Mode switching ③ Signal lamp  

④ Connection terminals ⑤ Ground terminal 

 
Fig. 13: NAMUR output 

①Sensitivity adjustment ②Mode switching ③Signal lamp ④Connection terminals  

⑤Ground terminal ⑥Ground terminal 

③

①②

④

⑤

  图9 继电器输出方式                 图10二线制输出方方式

 ①密度调节  ②高/低位模式调节开关  ③指示灯  ④接线端子  ⑤接地端子

③①

②

④

⑤

3> 0.5g/cm

1 2
Low

0.7g/cm> 3

NAMUR
(IEC 60947-5-6)

Simul. High

①

③

②

④

⑤

⑥

图13 NAMUR输出方式
①密度调节 ②高低位模式 ③指示灯 ④接线端子 ⑤接地端子
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Fig. 14: Transistor (NPN/PNP) output 

①High/low level alarm switch ②Sensitivity adjustment ③Signal lamp  

④Ground terminal ⑤Ground terminal 
 

4.2 Sensitivity adjustment 

Through adjusting the sensitivity switch on the control panel of LSF02 makes it better to adapt to the 
measured liquid. As default setting, the switch is set to the low gear, liquid with density of ≥ 0.7 g/cm³ can be 
detected. For low density liquid, please turn the switch to a high gear (the lowest measurable density is 0.5 
g/cm³), thus, the detection is more sensitive and more reliable. 

 

4.3 Mode switch 

For overfill protection and dry run protection, it should be combined with the practical requirements of the 
site to adjust mode switch. You can set the required mode according to “Signal function table” in section 4.6. 
 

4.4 Signal lamp 

① Relay output: 

Signal lamp for indication of the switching status: 
• Green = normal 
• Red = alarm 
• Red (flashing) = fault 
 

② Two-wire output: 

Signal lamp for indication of the switching status: 
• Green = normal 
• Red = alarm 
• Red (flashing) = fault 
 

③ NAMUR output: 

Signal lamp for indication of the switching status: 
•Red =high electric current≥2.1mA 
• Switched off = low electric current t≤1.0mA 
• Red (flashing) = fault≤1.0mA 
 

④ Transistor(NPN/PNP) output: 

• Green = normal, the output terminal has voltage output 
• Red = alarm, the output terminal has no voltage output 
• Red (flashing) = fault, the output terminal has no voltage output 

Iout

0.5g/cm> 3

③

41 2 3

6-48V DC

H
L

65 87

max 400mA

0.7g/cm> 3

④

⑤

①

②

图14 晶体管(NPN/PMP)输出方式
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4.5 Simulation button (Simul.) 

Please use a suitable tool (screwdriver, ballpoint pen, etc.) to press the simulation button. 
When the simulation button is pressed, the circuit interruption between the instrument and the process 

control unit will be simulated. The Signal lamp on the instrument will be off. 
 

4.6 Signal function table 

Table 1, 2 and 3 list the relay, the two-wire output and NAMUR signal corresponding to the level status. 

 
Table 1 Relay (DPDT) electronics module 

Mode Installation location Switching status Signal lamp 

（High） 

Overfill protection 

 
 

Relay energized 

Green 

（High） 

Overfill protection 

 
 

Relay de-energized 

Red 

（Low） 

Dry run protection 

  
Relay energized 

Green 

（Low） 

Dry run protection 

 
 

Relay de-energized 

Red 

Fault Any location Relay de-energized Flashes red 

 
Table 2 Two-wire electronics module 

Mode Installation location Output Current Signal lamp 

（High） 

Overfill protection 

 

8mA Green 

（High） 

Overfill protection 

 

16mA 

Red 
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（Low） 

Dry run protection 

 

8mA Green 

（Low） 

Dry run protection 

 

16mA Red 

Fault Any location ～1.8mA Flashes red 

 
Table 3 NAMUR electronics module 

Mode Installation location Output Current Signal lamp 

（High） 

Overfill protection 

 

≥2.1mA Red 

（High） 

Overfill protection 

 

≤1.0mA Switched off 

（Low） 

Dry run protection 

 

≥2.1mA Red 

（Low） 

Dry run protection 

 

≤1.0mA Switched off 

Fault Any location ≤1.0mA Flashes red 

 
Table 4 Transistor (NPN/PNP) electronics module 

Mode Installation location NPN PNP Signal lamp 

（High） 

Overfill 
protection 

 

Conduction Conduction Green 

（High） 

Overfill 
protection 

 

Disconnect Disconnect Red 
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Mode Installation location NPN PNP Signal lamp 

（Low） 

Dry run 
protection 

 

Conduction Conduction Green 

（Low） 

Dry run 
protection 

 

Disconnect Disconnect Red 

Fault Any location Disconnect Disconnect Flashes red 

Power 
supply 

interruption 
Any location Disconnect Disconnect Flashes red 

 
Safety note: 
When testing the function of LSF02, do NOT hold the fork body by hands, it may damage the sensor, 

even distort the fork body. 
 

5 Fault analysis and maintenance 

5.1 Fault analysis 

The operator of the instrument is responsible for taking suitable inspections to rectify faults. 
LSF02 offers maximum quality and reliability. Nevertheless, faults may occur during operation. These 

may be caused by the following: 
• Electronics module 
• Voltage supply 
• Installation location 
• Vibrating fork body 
When faults occur, the first inspection to be taken is to check the output signal. In many cases, the 

causes can be determined this way and the faults rectified. See Table5 as reference. 
 

 
Table 5 Fault analysis 

Fault type Fault analysis Fault rectification 

LSF02 signal 
error 
reporting 
when dry run 
protection or 
overfill 
protection 

Operating voltage too low Check operating voltage 

Electronics defective 

Push the mode switch inversely, if instrument then 
changes the mode, the tuning fork may be covered with 
buildup or mechanically damaged. If the switching function 
is in the correct mode, the instrument still is faulty, return 
the instrument for repair. 

Push the mode switch inversely, if instrument then does 
not change the mode, the electronics module may be 
defective, please exchange the electronics module. 

Unfavorable installation 
location 

Mount the instrument at a location in the vessel where no 
dead zones or air bubbles can form. 

Buildup on the tuning fork Check the tuning fork if there is buildup and remove it. 
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Wrong mode selected 
Reset the correct mode on the mode switch (overfill 
protection, dry run protection). 

Signal lamp 
flashes red 

Damage on the tuning fork Check if the tuning fork is damaged or extremely corroded. 

Electronics defective Exchanging the electronics module. 

Damage to other parts of 
the instrument 

Exchange the instrument or send it in for repair. 

 
Depending on the reason for the fault and the inspections taken, the steps described in chapter “Set up” 

may have to be carried out again. 
 

5.2 Exchanging the electronics 

If the electronics module is defective, in order to continue using the instrument, it is recommended to 
replace the electronic module. In Ex applications, you should pay attention to the electronics module with 
respective Ex approval. 

 
In general, all electronics modules of LSF02 can be replaced with each other. However, if the electronics 

module with a different signal output, not the same, you should pay attention to make the appropriate 
adjustments and select the matching requirements of the electronics module. 

 

5.3 Instrument repair 

We offer our customers service including technical consulting, user training, on-site installation and 
commissioning, product replacement and maintenance as well as on-site technical support, etc.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

LSF02  Liquid Level Switch 
 

www.cn-winters.com  14 

 

6 Technical data 

Applicable liquid Density ≥0.5g/cm³ 

Probe data 
Surface finish Ra<0.5μm 

Vibration frequency ～1200Hz 

Accuracy 

Measurement error ±1mm 

Delay 2mm 

Repeatability 0.1mm 

Switching delay 
When immersed 0.5s 

When laid bare 1s 

Power supply 

Relay  20～253V AC/20～72V DC 

Two-wire 10～36V DC 

NAMUR 8.2V DC 

Transistor 6～48V DC 

Max. power consumption 8VA(AC)；1.5W(DC) 

Output 

Relay 
DPDT 
5A/253V AC/24V DC 

Two-wire 8mA/16mA，Alarm<2.3mA 

NAMUR 
≤1mA or ≥2.1mA， 
Fault ≤1mA 

Transistor NPN/PNP 

Installation 
conditions 

Process pressure -1～64bar 

Process temperature 
Regular temperature: -50～150℃ 

High temperature: 50～250℃ 

Ambient temperature -40～70℃ 

Storage and transport 
temperature 

-40～80℃ 

Overvoltage 
protection 

Relay Category III, class I 

Two-wire Category III, class II 

Certificates and 
approvals 

Explosion-Proof  To meet the relevant national standards 

Ingress Protection IP66/IP67 

Materials 

Housing Aluminum alloy, , stainless steel 

Ground terminal 316L 

Thread connection 316L 

Flange connection 316L, 316L coated Enamel, ECTFE, PFA 

Fork 316L, 316L coated Enamel, ECTFE, PFA 

Process seal Klingersil C-4400 
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7 Dimensions 

LSF02 Flange Connection 
 

 
LSF02 Threaded Connection 
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8 Storage and transport 

8.1 Packaging 

Your instrument was protected by packaging during transport. 
The packaging of standard instruments consists of environment friendly, recyclable carton cover material. 

The probe is additionally protected with a cardboard cover. For special version, PE foam or PE foil is also 
used. Please dispose of the packaging material through specialized recycling companies. 

 

8.2 Transport 

Transport must be carried out under consideration of the notes on the transport packaging. 
Nonobservance of these instructions can cause damage to the instrument. 

The delivery must be checked for completeness and possible transit damage immediately at receipt. 
Ascertained transit damage or concealed defects must be appropriately dealt with. 

 

8.3 Storage 

The packages must be stored under the following conditions: 
(13) Not in the open 
(14) Dry and dust free 
(15) Not exposed to corrosive media 
(16) Protected against solar radiation 
(17) Avoiding mechanical shock and vibration 
(18) Storage environment 

Relative humidity: 20～85% 

Storage temperature: -40～80℃ 
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